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ABSTRACT 



A closure system includes two longitudinally-extending 
shell members, each having flanges. Each of the flanges 
have inner and outer surfaces such that in a closed state the 
inner surfaces of each of the flanges contact one another to 
form at least one longitudinal seam. Several longitudinally 
extending ramp pairs are disposed on the outer surfaces of 
the flanges One ramp of each ramp pair is disposed on the 
outer surface of one flange and another ramp of each ramp 
pair is disposed on the outer surface of the other flange. The 
ramp pairs are inclined away from the longitudinal seam 
when viewed along a first direction. A clamping rail has an 
inner surface that includes a guide channel interlocking with 
the ramp pairs so that the first and second flanges compress 
the seam. Additional longitudinally extending ramp pairs 
can be disposed on the outer surfaces of the flanges, in which 
case a second clamping rail having an inner surface that 
includes a second guide channel interlocks with the addi- 
tional ramp pairs. In this case, the additional ramp pairs are 
each inclined away from the longitudinal seam when viewed 
along a second direction that is opposite to the first direction. 

21 Claims, 8 Drawing Sheets 
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SPUCE CASE HAVING A SEAM SEALED BY 
AT LEAST ONE CLAMPING RAIL 

This application is a regular application claiming priority 
from U.S. provisional application number 60/117,383 filed 
Jan. 27, 1999. 

FIELD OF THE INVENTION 

The present invention generally relates generally to splice 
case closures of the type which have two halves that are to 
be sealed together, and in particular to a clamping mecha- 
nism for sealing the halves of such a closure together. 

BACKGROUND OF THE INVENTION 

Two or more cables, such as telecommunications cables, 
must often be spliced together to extend or tap into a cable. 
The formation of a splice involves removal of the outer 
jacket and other layers of the cable to expose the individual 
conductors or optical fibers which are then individually 
connected to the conductors or fibers of another cable or 
cables. After the splice is formed, it must be protected from 
water and other vapors to prevent corrosion or a short 
circuit. For this purpose, the splice area is often enclosed in 
a splice case that is formed from two trough-like shell 
members having end plates through which the cables pass. 
The effectiveness of the splice case depends significantly on 
the mechanism used to seal the seam formed at the interface 
where the two shells meet. 

Id one known sealing arrangement, the two shell members 
each include integrally formed flanges that contact one 
another to form a seam. The seam is sealed by a series of 
bolts that pass through the flanges. Closure systems of this 
type are shown, for example, in a 1990 product catalog 
published by PSI Telecommunications Incorporated, entitled 
"2-Type Closure System". One problem with this arrange- 
ment is that the force exerted by the bolts is not uniform 
across the seam. Rather, the force is at a maximum in the 
vicinity of the bolts and is reduced at locations between the 
bolts. As a result, the bolts must be closely spaced along the 
seam to ensure an adequate seal, thus increasing the cost of 
the splice case and the installation time associated with its 
use 

In other sealing arrangements, the flanges receive clamp- 
ing elements that extend along the seam. The clamping 
elements apply pressure to the flanges across their entire 
length. As disclosed in U.S. Pat. Nos. 5,048,916 (Caron) and 
4,715,740 (Pichler), for example, the flanges and clamps are 
wedge-shaped so that the clamps can be more easily slipped 
over the flanges. While this arrangement can provide a 
relatively uniform pressure distribution across the seam, the 
pressure distribution is very susceptible to any irregularities 
in the wedges arising from the moulding process. Moreover, 
clamping mechanisms of this type requires the clamp to 
travel a significant distance over the flange. During this 
assembly process, the sealing force often becomes so great 
that it cannot be completed without the use of a tool. Indeed, 
clamps of this type are often hammered into place when they 
are installed in the field. This process can damage copper 
wire splices and the seal integrity for the closure, and is 
unacceptable for fiber optics splices. Moreover, because of 
the significant travel distance that is required to engage the 
flange, the size of the work area in which the closure is 
assembled and disassembled will also need to be corre- 
spondingly large. This is frequently problematic in the field, 
since the splice case is often installed in confined spaces 
such as a manholes or hand holes where there is very little 



!3,670 Bl 

2 

space beyond that occupied by the splice case itself. 
Accordingly, there is a need in the art for a sealing arrange- 
ment for a closure, such as a splice case, in which uniform 
pressure is applied across the seam, which is easily engaged 

5 and disengaged from the closure (e.g., by hand), and which 
requires a minimum amount of working space for the clamp 
to be permanently mounted to the closure. 

Another problem with prior art closure systems is that the 
closure mechanism is not permanently attached to the clo- 

10 sure housing. Indeed, the length of many prior art closure 
ramps makes permanent attachment of the closure to the 
housing impractical. As a result, when access to the closure 
is desired, the clamps, bolts, or other closure devices must 
be removed from the splice enclosure until the work is 

15 completed. Since splice closures are frequently installed on 
elevated utility lines, the removed parts are easily dropped 
or lost, thus adding to the time and cost of work on the splice 
closure and often resulting in the closure system being 
reassembled improperly and without all of the original parts. 

20 There is thus a need in the art for a closure system in which 
the sealing or clamping mechanism can be permanently 
attached to the closure housing. 

These and other needs are met by the present invention, 
as hereinafter described. 

25 

SUMMARY OF THE INVENTION 

In one aspect, the present invention relates to a closure, 
such as a splice case, and a clamping element used to seal 

30 the closure. The closure comprises two sections that are 
joined together along adjoining flanges. The flanges are 
equipped with a plurality of spaced engagement elements 
(e.g., as opposed to a single wedged-shape flange), and the 
clamping element is adapted to interlock with the engage- 

35 ment elements in such a way that the clamping element only 
needs to travel a short distance in order to be engaged or 
disengaged. 

In one embodiment of the invention, a closure system is 
provided that includes first and second longitudinally- 

40 extending shell members or closure elements having first 
and second flanges, respectively. The first and second 
flanges each have an inner and outer surface such that, in a 
closed state, the inner surfaces contact one another to form 
at least one longitudinal seam. A plurality of longitudinally 

45 extending ramp pairs are disposed on the outer surfaces of 
the flanges. A first ramp of each ramp pair is disposed on the 
outer surface of the first flange and a second ramp of each 
ramp pair is disposed on the outer surface of the second 
flange. The plurality of ramp pairs are each inclined away 

50 from the longitudinal seam in generally opposite directions 
when viewed along a first axis. The closure is provided with 
a clamping rail that has an inner surface equipped with a 
guide channel that interlocks with the plurality of ramp pairs 
so that the first and second flanges compress the seam. The 

55 guide channel has a shape that at least in part is a negative 
replica of a longitudinal profile of the plurality of ramp pairs. 
The guide channel may be provided with a lip along part of 
its length so that, after the clamping rail is inserted onto the 
seam and moved in a direction parallel to the seam, the lip 

60 engages the engagement elements and prevents the clamping 
rail from being displaced in a direction radial to the seam. 

In a related embodiment, the closure system includes a 
second plurality of longitudinally extending ramp pairs 
disposed on the outer surfaces of the flanges. A second 

65 clamping rail is also provided which has an inner surface 
that includes a second guide channel which interlocks with 
the second plurality of ramp pairs. The second guide may 
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also be equipped with a lip which engages the ramp pairs. 
The second plurality of ramp pairs may each be inclined 
away from the longitudinal seam when viewed along a 
second axis that is opposite to the first direction. In some 
embodiments, the first and second clamping rails are 
equipped with a locking mechanism for locking the clamp- 
ing rails together. 

In yet another embodiment of the present invention, third 
and fourth flanges are provided which form a second lon- 
gitudinally extending seam located along an edge of the 
shell members opposite the first longitudinal seam. A third 
plurality of longitudinally extending ramp pairs are disposed 
on the outer surfaces of the third and fourth flanges at a 
location defining the second seam. A third clamping rail is 
provided that has an inner surface that includes a third guide 
channel interlocking with the third plurality of ramp pairs. 
This embodiment may further include a fourth clamping rail 
that has an inner surface that includes a fourth guide channel 
which interlocks with a fourth plurality of ramp pairs. 

In another aspect, the present invention relates to a 
clamping element which is particularly useful with closure 
systems of the type described above. The clamping mecha- 
nism is pivotally mounted to at least one of the closure 
elements. The mount allows the clamping mechanism to 
freely travel a distance in the longitudinal direction at least 
sufficient to engage and disengage the plurality of engage- 
ment elements. In some embodiments, the clamping mecha- 
nism is provided with a series of notches, a stepped hinge, 
or a similar feature that allows the clamping mechanism to 
be held in a fixed position away from the longitudinal seam 
so that it will not interfere with access to the interior of the 
closure when the closure is opened. Since the clamping 
mechanism is mounted to at least one of the closure 
elements, it cannot become misplaced or lost when the 
closure is operated on, even when the closure is attached to 
an elevated wire. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a splice case sealed with 
the clamping rail of the present invention, which splice case 
comprises two trough-shaped shells that meet along a seam 
to form a closure; 

FIG. 2 is a perspective view of the splice case of FIG. 1 
with the clamping rails positioned prior to their installation 
on the ramps; 

FIG. 3 is a schematic drawing of the embodiment of FIG. 
1, illustrating the flanges and their respective ramps; 

FIG. 4 is a side view of the closure of FIG. 1 with the 
clamping rails positioned prior to clamping the seam; 
\ FIG. 5 is a perspective view of one of the opposing pairs 

of elements of the clamping rails of FIG. 2; 

FIG. 6 is an exploded view of the splice case of FIG. 2; 

FIG. 7 is a perspective view of the splice case of FIG. 2, 
which illustrates the splice case in its assembled state; and 

FIG. 8 shows a plan view of one end of the splice case of 
FIG. 2. 

DETAILED DESCRIPTION 

The present invention pertains to a sealing arrangement 
which is particularly useful for splice enclosures and other 
cases of the type comprising two shell members that meet 
along two longitudinally extending seams. However, the 
invention is also useful in other closure systems, such as 
those that employ a single sealing sleeve (e.g., a sleeve 
having a single seam located along a longitudinal slit in the 
sleeve) rather than two shell members. 
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FIGS. 1-8 depict various views of one embodiment of a 
closure constructed in accordance with the present inven- 
tion. FIG. 1 shows two shell members 10 and 12 that are 
joined together at flanges 14 and 15. The shell members are 

5 preferably identical so that the shell members from two or 
more closures can be used interchangeably. The flanges are 
integrally formed with the shell members, and define lon- 
gitudinally extending seams 22 (only one of which is visible 
in FIG. 1) along their line of contact. When the shells are 

10 joined together they define opposing circular openings 34 
(only one of which is visible in FIG. 1), which each receive 
an end seal (not shown) through which a cable may be 
inserted. The shell members may be semi -cylindrical in 
shape or, as shown in FIG. 1, they may have a cross- 

15 sectional shape that results in a generally square cross- 
section when they are joined together. A series of ribs 32 are 
formed on the outer surface of the shell members and extend 
circumferentially around the opposing shells. The ribs serve 
as strength members that provide stiffness to prevent flexure 

20 of the splice case. 

The shell members may be formed from various materials 
and by various processes. Preferably, the shells are formed 
from a plastic such as polypropylene in an injection-molding 
process. Polypropylene is advantageous because it is sufiB- 

25 ciently impact resistant and has a sufficiently low surface 
energy to withstand the various environments, such as 
underground burials, in which the splice case will be typi- 
cally employed. 

As best seen in FIGS. 3 and 6, each flange includes outer 

30 and inner surfaces 24 and 26, respectively, the inner surfaces 
having a generally planar configuration. The inner surfaces 
of the flanges contact one another to form the longitudinally 
extending seams 22. For each of the two seams, a plurality 
of ramp pairs 50a,506,51a, 516, 52a, 526, 53a, and 536 are 

35 located on the outer surface of the flanges. That is, each ramp 
pair includes a first ramp, e.g., ramp 50a,located on the outer 
surface of flange 14 and a second ramp, e.g., ramp 506, 
located on the outer surface of flange 15. The first and 
second ramps of each ramp pair are mirror images of one 

40 another about a plane extending through a seam 22, The 
individual ramps extend in the longitudinal direction and 
incline away from the seam as viewed along the inward 
direction, which is defined as the direction perpendicular to 
the longitudinal axis and parallel to the longitudinally 

45 extending seam at the mid-point of the splice case. 
Preferably, the ramps extend away from the seam at an angle 
within the range of about 5° to about 25°, more preferably 
at an angle within the range of about 10° to about 25°, and 
most preferably at an angle within the range of about 10° to 

50 about 20°. 

As detailed below and illustrated in FIG. 2, a single 
clamping rail, which consists of clamping elements 16a and 
166, engages a set of ramp pairs. Each set of ramps includes 
at least two ramp pairs, with the total number of ramps being 

55 dictated in part by the length of the closure and the desired 
force with which the closure elements are to be engaged. In 
the particular embodiment of the invention shown in the 
figures, first and second sets (55 and 57, respectively; see 
FIG. 3) of ramp pairs are shown. The first set, which 

60 includes ramp pairs 50a, 506 and 51a, 516, are used to 
engage a first clamping rail. The second set, which includes 
ramp pairs 52a, 526 and 53a, 536, are used to engage a 
second clamping rail. The two sets of ramp pairs are inclined 
in opposite directions from one another (although the ramps 

65 in each set incline away from the longitudinally extending 
seam when viewed inward from the end of the splice case 
nearest the first and second sets of ramp pairs). 
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In accordance with the present invention, each individual installation of the clamping rails and helps prevent the 

clamping rail provided to seal the longitudinally extending clamping rails from being lost or dropped (e.g., when the 

seam is arranged to interlock with at least two ramp pairs. closure is installed on an overhead wire) when the closure is 

Specifically, as indicated in FIGS. 2, 4 and 6, clamping rail disassembled for repairs or to be operated upon. As shown 

16a engages ramp pairs 50a, 5(M> and 51a, Sib and clamping 5 in FIG. 1, a series of holes 40, grooves or other retaining 

rail 16b engages ramp pairs 52a, 526 and 53a, 53£>. Each arrangements are formed in the ribs 32 of one of the shell 

clamping rail has an outer surface 36 that may have a members through which a rod 42 can be inserted. The rod is 

semicylindrical or other shape. The embodiment of the connected to the clamping rails via retaining members 31 

invention shown in the figures employs four clamping rails (see FIG. 5), each of which is provided with a hole through 

16a t 16b, 16c, and 16a\ When the clamping rails are lQ which the rod can be extended. The retaining members are 

properly positioned on the shell members as in FIG. 7, the integrally formed on the inner surface of the clamping rails 

cross-section of the assembled splice case is approximately and are arranged along a longitudinally extending edge of 

elliptical in shape. The clamping rails each have an inner the clamping rails. When the clamping rails are pivotably 

surface 38 that generally conforms to the side of the splice coupled to one of the shell members in this manner, the 

case on which the rail is to be located. For example, in the clamping rails are also free to travel longitudinally inward 

illustrated embodiment, the inner surface of each clamping and outward by sliding along the rod to engage and disen- 

rail is concave with a radius of curvature that allows the gage the ramps. In this way, the clamping rails have suffi- 

inner surface to fit closely against the outer surface of shell cient freedom of movement so that they can be engaged and 

members. disengaged without being physically separate from the shell 

The clamping rails may be formed from various materials 2 q members. This arrangement which would be impracticably 

and by various processes, but are preferably formed from a cumbersome and mechanically weak if the clamping rail 

creep-resistant plastic in an injection-molding process to were required to travel the distance that must be traversed in 

prevent relaxation of the compressive forces exerted on the prior art devices featuring only a single ramp pair. The 

longitudinally extending seam. One example of a suitable clamping rails may also be provided with appropriately 

creep resistant plastic is glass- filled polypropylene. 2S positioned notches to allow the clamping rail to pivot freely 

A guide channel 20 is located in the inner surface 38 of in a direction transverse to the seam, 

each clamping rail (see FIGS. 5 and 6). Each guide channel The clamping rails may be provided with a stop or other 

has a configuration that corresponds to the set of ramp pairs feature which checks the longitudinal progress of the clamp - 

which interlocks with the guide channel. The guide channels ing rail along the seam when the clamping rail has reached 

are recessed in the inner surface of the clamping rails and 30 its optimum locking position, which in many instances will 

form a negative replica of the profile of the set of ramp pairs be in the center of the closure. For example, the stops may 

with which they interlock. The guide channel may also be in the form of a protrusion which is positioned on the 

include a portion that serves to lock the clamping rail onto clamping rails such that it comes into contact with one or 

the ramp pairs so that the clamping rail cannot be radially more of the ribs 32 on the shell members 10 and 12 when the 

displaced from the ramps. This locking function is achieved 35 clamping rail has reached its optimum position. In some 

by inserting the radially locking portion, which forms a lip embodiments, the retaining members 31 themselves may be 

on the edge of the longitudinally extending groove, between used advantageously for this purpose. For purposes of 

one of the ramps and the outer surface of the shell member disassembly, the edges of two clamping rails which come 

on which the ramp is located. The radially locking portion of into contact with each other may be provided with a small 

the guide channel is automatically inserted in its proper 40 notch so that a small pit or divot is formed when the edges 

position when the clamping rail engages the ramp pairs in are brought together. This pit or divot allows a screwdriver 

the manner explained below. (preferably a flathead screwdriver) to be inserted between 

The clamping rails are mounted onto their respective the clamping rails so that the clamping rails can be pried 

ramp pairs by initially positioning a given clamping rail apart if needed. 

adjacent to, and longitudinally displaced from, the ramp 45 As best shown in FIGS. 4 and 7, a latch 44 is provided on 
pairs (see FIG. 4) and then sliding the clamping rail onto the the outer surface of the clamping rails. The individual latch 
ramps. Typically, the ramps are all of equal size and the element 45a of a given clamping rail interlocks with the 
spacing between the individual ramps on a flange are latch element 45b of the adjacent clamping rail to stabilize 
preferably about half the longitudinal dimension of the the splice case and to prevent the clamping rails from 
ramps. Accordingly, the clamping rail travels a distance 50 inadvertently sliding off the ramps. The latch also provides 
about equal to half the length of the ramp before it reaches a mechanism for urging the clamping rails into their final 
its final locking position. If, as in the previously mentioned locking position (without the use of any tools) in the event 
known clamping arrangements, a single ramp pair is that frictional forces prevent the clamping rails from other- 
employed that extends over the length of flanges 14 and 15, wise assuming this position. In some embodiments, the latch 
the clamping rail must travel a relatively great distance to 55 may be further provided with a lock to prevent unauthorized 
reach its final locking position. By comparison, the clamping access into the splice case. This feature is particularly 
rails of the present invention travel a much shorter distance desirable in situations where multiple parties will have 
to reach this position, since each clamping rail is engaged by access to the location in which the closure is installed, 
at least two ramp pairs. As a result, the overall clamping In the embodiment of the invention depicted in the 
procedure is less affected by defects in molding accuracy for 60 figures, the splice case has two longitudinally extending 
the ramps than are prior art clamps of the type mentioned seams that are each clamped by two clamping rails. For 
above. example, the longitudinally extending seam visible in FIG. 

Since the clamping rails of the present invention are 2 is clamped by clamping rails 16a and 16b. Each of the 

engaged and disengaged by traveling a relatively short clamping rails engages with two pairs of ramps. Specifically, 

distance, in some embodiments of the present invention the 65 as seen in FIG. 6, clamping rail 16a engages ramp pairs 50 

clamping rails may be permanently mounted to one of the and 51 while clamping rail 16b engages ramp pairs 52 and 

shell members of the splice case. This feature both facilitates 53. However, the present invention encompasses splice 
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cases that employ any number of clamping rails that each 
engage a plurality of ramps pairs. That is, each clamping rail 
may engage any desired number of ramp pairs equal to or 
greater than two ramp pairs. The particular number of ramp 
pairs engaged by each clamping rail may even differ from 5 
clamping rail to clamping rail. In this regard, it should be 
noted that, while clamping rails 16a and 16b (and their 
corresponding sets 55 and 57 of ramps pairs) are depicted as 
mirror images of one another, the present invention encom- 
passes other arrangements as well in which clamping rails 1Q 
(and their corresponding sets of ramps pairs) are asymmetri- 
cally configured with respect to one another. Moreover, 
while the individual ramps of each ramp pair are depicted as 
mirror images of one another, the present invention also 
encompasses embodiments in which the individual ramps of 15 
each ramp pair are configured differently from one another 
or are asymmetric across the seam. In one embodiment of 
the application, for example, ramps are disposed on only one 
flange, with the adjoining flange being essentially flat and 
being equipped with a lip to engage the clamping element. 2Q 
Finally, as previously mentioned, the present invention is 
applicable to a splice case that has only a single seam, such 
as in a split sleeve or "clam shell" arrangement. Such single 
seam enclosures are particularly useful in copper cable 
applications. 25 

In many applications, the closure system of the present 
invention will be provided with a compressible, preferably 
resilient gasket which is disposed between adjoining flanges 
before the clamping mechanism is attached. Suitable mate- 
rials useful in making such a gasket are well known in the 30 
art. The flanges and/or gasket may be provided with grooves, 
lips, depressions, or other such features to ensure proper 
placement and orientation of the gasket. 

The shell members 10 and 12 of the present invention may 
be conveniently fitted with an air valve to facilitate a 10 psi 35 
flash test or other such tests as are used in the industry to 
verify seal integrity. Since such tests frequently rely on 
visual indicators (e.g., the formation of bubbles in a soap 
solution which is applied to the seam), the clamping rails of 
the present invention may be structured with a series of open 40 
slots to facilitate viewing of the seam areas during such 
testing. The open slots also ensure proper drainage of 
rainwater when the closure system is mounted outdoors 
since, in such situations, the clamping rails will often be at 
the lowest point of the closure, and their inner surface 45 
(which will frequently be concave and may contain guide 
channels and other depressed areas) would otherwise tend to 
accumulate water. 

With reference to FIG. 1, the shell members of the present 
invention may also be provided with a plurality of rounded 50 
apertures 60 through which screws, bolts, nails, or other 
suitable fasteners may be inserted. Such apertures are useful 
for securing the shell members to a substrate when the shell 
member must be held stationary, as during fiber optic 
splicing operations. Similarly, the shell members may be 55 
provided with a slit 62 near their outer edges (see FIG. 6) 
through which an adjustable tie or other fastener may be fed 
for the purpose of securing an end seal to one of the shell 
members. This ensures that the end seal remains attached to 
one of the shell members when the closure is disassembled, 60 
so that the integrity of the splice will not be compromised by 
movement of the end seal and/or cables. This latter feature 
is especially important in fiber optic splices. 

The preceding description of the present invention is 
merely illustrative, and is not intended to be limiting. 65 
Therefore, the scope of the present invention should be 
construed solely by reference to the appended claims. 
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What is claimed is: 

1. A closure system, comprising: 

first and second longitudinally-extending shell members 
having first and second flanges, respectively, said first 
and second flanges each having inner and outer sur- 
faces such that in a closed state the inner surfaces 
contact one another to form at least one longitudinal 
seam; 

a plurality of spaced, longitudinally extending ramp pairs 
disposed on the outer surfaces of the flanges, wherein 
a first ramp of each ramp pair is disposed on the outer 
surface of the first flange and a second ramp of each 
ramp pair is disposed on the outer surface of the second 
flange, said plurality of ramp pairs each being inclined 
away from the longitudinal seam when viewed along a 
first direction; and 

a clamping rail having an inner surface that includes a 
guide channel interlocking with said plurality of ramp 
pairs so that the first and second flanges compress the 
seam. 

2. The closure system of claim 1, further comprising: 

a second plurality of spaced, longitudinally extending 
ramp pairs disposed on the outer surfaces of the 
flanges; and 

a second clamping rail having an inner surface that 
includes a second guide channel interlocking with the 
second plurality of ramp pairs. 

3. The closure system of claim 2, wherein the second 
plurality of ramp pairs are each inclined away from the 
longitudinal seam when viewed along a second direction 
that is opposite to the first direction. 

4. The closure system of claim 2, further comprising a 
latch interlocking the first clamping rail to the second 
clamping rail. 

5. The closure system of claim 2, wherein the first and 
second plurality of longitudinally extending ramp pairs are 
symmetrically disposed about a midpoint of the longitudinal 
seam. 

6. The closure system of claim 1, wherein the first and 
second flanges form at least two longitudinal seams, further 
comprising: 

a second plurality of longitudinally extending ramp pairs 

disposed on the outer surface of the flanges at a location 

defining the second seam; and 
a second clamping rail having an inner surface that 

includes a second guide channel interlocking with the 

second plurality of ramp pairs. 

7. The closure system of claim 6 further comprising: 

a third plurality of longitudinally extending ramp pairs 
disposed on the outer surface of the flanges at a location 
defining the second seam; and 

a third clamping rail having an inner surface that includes 
a third guide channel interlocking with the third plu- 
rality of ramp pairs. 

8. The closure system of claim 7, further comprising: 

a fourth plurality of longitudinally extending ramp pairs 

disposed on the outer surface of the flanges at a second 

location defining the second seam; and 
a fourth clamping rail having an inner surface that 

includes a fourth guide channel interlocking with the 

fourth plurality of ramp pairs. 

9. The closure system of claim 1, wherein the guide 
channel is recessed in the inner surface of the clamping rail. 

10. The closure system of claim 9, wherein the guide 
channel has a shape that at least in part is a negative replica 
of a longitudinal profile of the plurality of ramp pairs. 
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11. The closure system of claim 1, wherein the guide 
channel includes a locking portion that radially locks the 
clamping rail onto at least one ramp of the plurality of ramp 
pairs. 

12. The closure system of claim 1, further comprising 5 
means for pivotably mounting the clamping rail onto one of 
the shell members so that the clamping rail is free to travel 

a distance in the longitudinal direction at least sufficient to 
engage and disengage the plurality of ramp pairs. 

13. The closure system of claim 1, wherein the inner 10 
surface of the clamping rail has a shape conforming to an 
outer surface of the shell members so that when interlocked 
with the plurality of ramp pairs the inner surface of the 
clamping rail fits against the outer surface of the shell 
members. 15 

14. The closure system of claim 1, wherein the first and 
second shell members are semicylindrical in shape. 

15. The closure system of claim 14, wherein the first and 
second shell members each include an outer surface on 
which at least one circumferentially extending rib is 20 
disposed, said ribs being integrally formed with their respec- 
tive shell members. 

16. The closure system of claim 15, wherein the clamping 
rail has an outer surface on which at least one circumferen- 
tially extending rib is disposed, said rib being integrally 25 
formed with the clamping rail. 

17. The closure system of claim 16, wherein the clamping 
rail is formed from a plastic material 

18. The closure system of claim 15, wherein the first and 
second shell members are formed from a plastic material. 30 

19. The closure system of claim 1, wherein in the closed 
state the first and second shell members form first and 
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second opposing end portions each having an opening and 
further comprising an end seal for sealing each of the 
openings, said end seals being adapted to accommodate 
therethrough at least one cable extending through the clo- 
sure. 

20. The closure system of claim 1, wherein the first and 
second ramps of each ramp pair are symmetrically config- 
ured with respect to one another. 

21. A closure system, comprising: 

a sleeve having at least one seam extending in a longitu- 
dinal direction, said sleeve having first and second 
flanges extending on opposing sides of the seam, said 
first and second flanges each having inner and outer 
surfaces such that in a closed state the inner surfaces 
contact one another to seal the seam; 

a plurality of spaced, longitudinally extending ramp pairs 
disposed on the outer surfaces of the flanges, wherein 
a first ramp of each ramp pair is disposed on the outer 
surface of the first flange and a second ramp of each 
ramp pair is disposed on the outer surface of the second 
flange, said plurality of ramp pairs each being inclined 
away from the seam when viewed along a first direc- 
tion; and 

a clamping rail having an inner surface that includes a 
guide channel interlocking with the plurality of ramp 
pairs so that the first and second flanges compress the 
seam. 
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